IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Attorney Docket No.: 40296-0054 



Applicant: 



Kye Nam LEE et al. 



Confirmation No.: 



Appl. No.: 



Unassigned 



Examiner: Unassigned 



Filing Date: 



Concurrently Herewith 



Art Unit: Unassigned 



Title: 



METHOD FOR MANUFACTURING MTJ CELL OF MAGNETIC 
RANDOM ACCESS MEMORY 



CLAIM FOR CONVENTION PRIORITY 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 119 is hereby claimed. In support of this claim, filed herewith is a certified copy of said 
original foreign application: 

Korean Patent Application No. 10-2003-0049687 filed July 21, 2003 



Respectfully submitted, 





Johnny A Kumar 



HELLER EHRMAN WHITE & 
MCAULIFFE 



Attorney for Applicant 
Registration No. 34,649 
Customer No. 26633 



1666 K Street, N.W., Suite 300 
Washington, DC 20006 



Telephone: (202) 912-2000 
Facsimile: (202) 912-2020 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



e ai uj ^ 

Application Number 



10-2003-0049687 



§ §J ^ I i 
Date of Application 



2003^ 07 m 21gJ 
JUL 21 , 2003 



Applicant(s) 




^±!SIAI sFOIH^ySExll 
Hynix Semiconductor Inc. 



2003 y 09 



25 



20030049687 #^ <a*>: 2003/9/30 



[AH fig] ^SlMSIAH 

[3£i?si mm 

[JIIS&XU 2003.07.21 

[^X||~3I9W] H01L 

[SfS2| S§] DHlLfl£| gyo| i SH jg 

[gJ"92| S^SI!] A method for manufacturing of a Magnetic random access 

memory 

[MS! en 

IiS!2i3E] 1-1998-004569-8 

[39] S°Joj 

[ CH El 2J 3. H ] 9-1 998-000660-7 

2003-017010-4 

[CHBief] 

[£91 0|§S 

[CHEI2J3E] 9-1 998-000350-5 

[Sl^Se^SS] 2003-017011-1 
[»9XH 

[£9°j s*§H3i] oiaia 

[£S2| S^S^I] LEE.Kye Nam 

621217-1018133 
467-701 

[^^] 321s oiaiAi v^e omiai <y- 136-1 

[5*3] KR 

[area] 

[gg2| 5*§H3|] §°J^ 

[&921 S?5:i] JANG, In Woo 

I^eif^glS] 730224-1652713 

[¥@&±S] 138-160 

MmmmM it^m n^om^. 99-508 

[^2J] KR 



14-1 



20030049687 2003/9/30 



§^H^|] OH, Sang Hyun 

I^EJe^SlS] 711102-1351112 

431-080 

[^^1 &.^A| m^lS ^SOHIFM 505^ 401 s 

[^^] KR 

[^s°i ^ss:?i] °o»§§ 

[£§°J S^S^I] YANG, Young Ho 

[^&J^^S1S] 651105-1482118 
[^EfflSl 360-070 

^S^£ S^AI 52§ 5^0[E[§ 101-805 

[^3] KR 

§^a^|] SE0NG , J i n Yong 

[?°J§^SS] 701102-1058329 
[?SS!5] 138-224 

AHg^^AI &W=? AISAPT 2-504S 

[^3] KR 

[^goj g° S ]|] HONG.Suk Kyoung 

[^^i^SS] 591223-1231728 

427-050 

[^^1 H121AI ^SOHUM 809= 505 S 

1^1 KR 

[£S2| S^S^I] KIM, Jin Gu 

[^BJS^eisl 670918-1544215 



14-2 



20030049687 S^AV 2003/9/30 



[§¥AH#|] 



440-210 
KR 



412-2 16/5 SS^if Cm 301: 



*I42S2| ^§0|| £lti- ^§1S JII603ESI ^§011 2J 

e ssi^m a s?suo. cn£iej 

#°J°J (21) cn£iej 

0|§S (oi) 



12 e 

o a 
o 2 
2 9 
202,000 2! 

1. S^AH- gAI|AH(£S)_1 



29,000 ® 
0 S! 
0 

173,000 ?! 



14-3 



1020030049687 ^7}: 2003/9/30 
[-9. 2*1 

^>m-il^ ^ ( magnetic RAM, o]sHH MRAM °le} % ) ^ ^^^l 

*}£r MTJ M 3fl^^ ^H^-o.^.*] ^7) xyo.^-o) °J*V ^7) 

4. 

[tfla.£] 

S. 2b 



14-4 



1020030049687 #^ 2003/9/30 

bmo] ^-^ H o v ^{A method for manufacturing of a Magnetic random access memory} 

£ la ^ £ lb ^ ^2fl7)^^l 14=- o>ZLVilEJ sHo] ^AjtiJ-uj-g- £ A] *V 
£ 2a ^ £ 2b ^ ^ W^ll^ ^ ^^ B o v ^* E^ltr 

11,41 : *>^-^<S# 13,43 : <?!^#-§- #4=^ 

15,45 : JL^x}^ 17 : 

19,49 : 7}-fr*}5|-^ 21,51 : sl-En^af 

23,53 : 25 : 

27 : 47 : tf^H-f 

55 : €■ 7>i^-^> 57 : 

">ziti|^ b» ( magnetic RAM, °1«HM MRAM ©lej- *h ) ^^ofl ^:tr 
3-2.5.. SRAM iLcf «»}-€- ^.E, DRAM ^ ^^S. =L^JL #efl^ u\}5-Z) ( flash 



14-5 



1020030049687 #^ ^7}: 2003/9/30 

memory ) ^ ^ ^)£5l^ n}:^^ ^ £3}-^ 

#713 ^Aj^ 7l#o)l 

<12> aJ-S^l nflS.e] Tfl 2 ^11:^ *M|tfl 7l^4i^ srfuj-S. #7}Aj*ll o}-g- 

S}^ MRAM ^ 7fl ^ 

<13> AJ-71 MRAM £r #7>Aj Wl-oV^. cf^O.^ ^ «H A ^Q^M ^ Slfr 'gSr* 

#3 ^ -H^Sr* 71-^1-711 «J£n> o>Me}-, #313 ufls-ii]^ ^o] Hjfl^ ufls.^ -g^i 

<14> AJ-71 MRAM i^ol ^^>o| ^ ^d\] ^cfltV <8U=-§- 1=1*1 71 nfl^-ofl ^71^ 7itfl;*>7l 

7i^- ( giant magnetoresi stive, GMR ) ^i#°m ^ Q^r 7>7l -^-4 ^^-^ ol-g-sfl v\]3.z) £l 

<15> Aj-71 7]cfl7>7l7i*J- ( GMR ) M^H: ol-g-^V MRAM ^, Wl7>^#^ A>olofl -g- if 7}Aj#°1 

^ y o v ^°l ^ ^-fiL*} 7i*J-ol HTll cfs. Tg^a. ol GMR *>7l nflS-El & 

<16> Aj-71 ^ 7>7l^-34 °l-g-*t MRAM A>oHl =- - x}^~6\]X\ ^ 

^ °o^°l ^ ^-f7> ^-^71- ^ ^ o^ol^cf^ ol-g-^C^ 71-71 

^•4 ^ °fls.sl i41 ^*Rr sM^h 
<17 > MRAM £ ^VM-sl H^a1^e-1<4 a>}^<>\ MTJ <fi3. ^Aj^tj-. 

<18> £ la ^ £ lb ^ ^efl7l#o 1 ] 4^ nVzivll^ ^Sl ^Aj«V^-i- HA ] *V ^Eo^. 

<19> Elat ^£^l7m(S.Alo>^) #ofl ^^<a#(ll)# iJAjW. 



14-6 



20030049687 #^ <y*>: 2003/9/30 

<20> ojnfl, A o V 7 ] 5|-^-^<^#(ll)^- ^^-^^-(SAl^), ^ = e}-o]o] ^l^^e^-ol^ ±SL^/ 

<21> Zl Cf-g-, ^71 ^^^-g- ^r#(13)# ^tr^. ojofl, AV 7] 

-g- ^#(13)^- W, Al, Pt, Cu, Ir, Ru ^ *M ^H^tt H^^H ^0.3. 

<22> a 0 v 7 ] o^^-g. ^#(13) #-^1 ^^lS^^^l MTJ #^4. °H, ^"71 

MTJ Jl^^>5|-# ( magnetic pinned layers )(15), ^^4.^^%- ( tunneling barrier 

layers )(17) *r-TT*rS|-# ( magnetic free layers )(19)-§: £*r3^-S ^f^H ^^tr^f. 

<23> a o v 7 i ji3*>s^(i5) 5? ^>o.^^( 19 )^ COj Fe, NiFe, CoFe, PtMn, IrMn -f-^ ^ 

<24> n cj-g-, MTJ 1-^^(15,17,19) tf-M ^>^>^3.#(21)-a: 

<25> Aj- 7 ] t}n D ]. i3 |:(21) ^Vofl ^^5H€(23)-i- ^^tb^T. °1 , ^1 ##S|-3fl ^ (23)^8: 

MTJ D>^a(£^°>l)l- ©l-g-tr ^ ^ ^ 0 lcf. 
<26> £ lb» ^r^M, #7] ^B]-sfl€(23)-i- °V^3.S. *M #7l ^=^3.^(21)4 7> 

-fr*r3j-^(19)-S- ^^ftb^r. 

<27> ^ 7 ] 7 >o. 7 >5}.f,( 1 9)^ ^^ol OH- ^^o] xj.3j.6fl o]*fl ( 

corrosion ) ^Jl, ojg. o}^>o} # 7 ) ^6.^^( 19 )4 ji^^>^(15)o] #7}z$o_g. 



14-7 



1020030049687 #^ <y*>: 2003/9/30 

(25)71- -g-^H E^^^(27)ofl ^£(27)°1 «8^€^. Sth ^71 ^*(27)°fl 

^ -fr 1 ^ *r a1-<^ ^7l *}3H§^ -fr^ ^ <&JL, ^ 

^3*1 Afl^-o ( shadQW ) ° ^ *m ^ &7fl S] 

—■3- ^ ^l^l^-fr 7^}Aj 71^ -g-^o] olcf. 

<30> ^. yVt^ #7)^. ^e}]7l#^ *fl^^7l iflSH, 7}-fr*>3^<i] A] Z]-^ cfl A] 

^ ^ *}-.§.] 

<31> #71 42.3 ^ o. o}^ n>ZLUjl^ ^^«o V ^^, 

<32> J1^^2}-# ^ofl E^^^o] O s Va D]l | ff ^ 

<33> #7) c^nju^ AjOjLofl 7V^-^^-#^ ^ *H 3 MTJ ^ ^ ZL 

<34> MTJ H °>^H» °]-%-& A>A]Alz^^^ O.^ Aj-7] sfcnj-^H^^- ^z^H #7] 7>^>S|- 



14-8 



1020030049687 #3 2003/9/30 

<35> #71 *}ILV\^3.^ 4iHS *>fe °l£r ^-f-fJ-E ^-^0,5. #7] 

#3 3 7>*ti Hl^SM?lJ7 # 7 | til^^s}-^ ^g-# ^VSJ-SVO. 



<36> ^ MTJ -t* ^i^Rr ^-g- S#*Rr 

<37> #71 ^-S. 0°^.i=f aJI 90°a.cf ^ ^r^* -ff*l *}JL 47flS} aj- 

^=°.S ^l^Rr ^HS 

<38> el*}, 51^ -I: A oMl^l ^^lJL *Vcf. 

<39> £ 2a ^ £ 2b 1^1 ^ZLvil^ b«c>) ^aj-^-g- sa1*V ^^5Lo]4. 

<40> £ 2a» aVS^l^^CSAlo]-^) #ofl spjL^c^ (41) o. ^*M=K 

<4i> oinfl, #7l ^^<a#(4l)^r i^^-el^Ki^l^^), &l-B&K]<y ^i^t^o]^ ±SL^/ 

3]2^5i 2^1(51*1 <&^)# tg^-n. ^ #«. # ^e^a]^ ^olcf. 
<42> zl # 7 ] iE^ofl <d^^-g- ^r#(43)# ^^^Cf. 

<43> #71 ^f-g- ^-^(43) #-^1 Jl^^>2l-#(45)* ^th}. 

<44> # 7 i Ji^7>2l-#(45)^: tMS-i&^Fa^ ( synthetic ant i-ferromagnet ic , <>ls> SAF sf 

% ) f2£ ^#^>£l, CO, Fe, NiFe, CoFe, PtMn, IrMn f-^ ^ 

<45> #7l Ji^ * r 2H§K45) #Jf°11 E^#^^ ( tunneling barrier layer ^l~§-€ ^ 

D lM-#(47)^- f^Vcf. ^71^, # 7 ) ^-s al q.^ (47) o. ^oi^ ^ ( data sensing ) ofl ^ 
^dt^ -^^1^1 8 - 20 A ^ ^#^cf. 



14-9 



1020030049687 #3 2003/9/30 

<46> olnfl, #7] 0 ^°m-#(47)^r t^lt^^M 0 ^)! f^V^ ^ ( ozone ) 7>i 

#2^1- »g-^o.s. ^#tt ^^H^. 

< 47 > zi cfg-, -S-71 «£-f-*l^(47) ^HMl 7Hf7r3r§K magnetic free layer )(49)* 

A. °H, #7l *r-fr* r 3-#(49)£r #7l jl3*rSJ-*(45):3r ^ #^5L 

(53)* ^tr^f. °M, ^^^(53)^- MTJ -i ^-g-*}- ^ ^#^0.5. 

<49> Aj-7] ^-^-^-3111^(53)^: *\^3.S. 3r>c^ # 7 1 5f£4iHf(51)|- ^\^\^ #7] *H-* r 3* 

#(49)^ ^7^ -f^-g- l^A^lfe ^>^>^H^(5i)3fl^* ^^*Vcf. olufl ; #7] 
SH§K49) 2] MTJ ^#51^1 

<50> #7l ##Sf3fl€(53) 3? *>^>^a^(51)3fl€# ffiaS «H ^>7l *}-B-*l-sl-# 

(49 HI ^-7>^=o] a. 7>i^7>(55)5. °l^r <9*3:H«\2.3.*q #B]^^1 7>*fl U] ^ ^ 

Aj-Efl^ 7>-^7>^(49)-2.S. ^€-Cr. oH, ^-71 #3M*r*Hfi (53)^1 ^ aflT^th 

<51> <^7lA^ ( # 7 ] *t3. °l-gr 0°^.Cf HZL 90° Jitf aj-^ 37j<i] Z^£S 4 7fl 

2] °J#^H*H, 4 ( shadow )^ £-^-8; «fl^*VuL, 4^tr 

u o^l *r ^ ^^ltr 
<52> £. 2b# ^-^>^, #71 al^SHel *r-fi-*r3-#(49)-g- RTO ( rapid temperature 

oxidation ) *M«H -H^SsM ^m-. 
<53> ojnfl, Aj. 7l ar>JE.n>^ 3 ^(5i)aJl^^ <5>^ ^Jf?}^ #7l 7>-B-7>^(49)* #2W^ a> 

^(57)* <§#^. 



14-10 



1020030049687 #<3 ^*>: 2003/9/30 

<54> # 7 1 €r>=p>>iH#(51)2flfi ^>-o^f,(49) # 7 1 JL^^>^(45)^ a> 

<55> ^ ^o.S, #7l f}^nl-iHf(51)|- 4i3S *H # 7 ] #3j-eJ-(57), IH^IM^ 

(47) % -H^^>^(45)^- ^z^*H MTJ 
<56> nJ-eM, #sfl^ ^ ^0.^^(49)^ ^zj-^go.^. oi^V Ai^^ol ^3*1 

<57> £ 3 £ ^ofl MTJ ^* asfl^l, rc)-3 H 

<58> oj^Hl^i w>^- ^°1 <4€- ^>zii-1l^ ^3 ^#«^ °. t mtj #:g^g- ^ 

^€r}j7 ZL #-^1 ^r^}.^^ ig#^. Cf^-, # 7 j 5}£d}a 3 |:| 3flE^^>Jl #7l MTJ # 

7}-H-7}s}-#* cf-g-, «-JiL °l£r oj^^e ^33. oi-g-^ # 7 J ;4-fM-5H§^ 

^-8: #71 ^-f^s}-^ Ul^^5j-A]-7lJl ^ 

^ l^ilS #71 tll^^^ -"«.o. #5}-Al 7J Cf-g-, ^ ^1^^ O.^. S.# fsj-oj 

°1 MTJ ^1* 5|)E^^ ^ 51 *Rr Jl^* ^1^4. 



14-11 



1020030049687 #^ 2003/9/30 
[^*o V 1] 

<#7] 5f£Ln>^a^-g- v}^3_S. ^ ^S. o}£. °J^i£H ^-^ o_ s ^- 7 ] 7}-H-*} 

#33 7Hfl til^^5}-Al^J7 AV 7] Ul^^S}-^ *V5t*}^ ^>5}-^* *§^*> 

2] 

*ll 1 5a°H, 

^-S. ol£ 0°J±4 HJ1 90° SL^ ^A>^ -B-^l ^ Jl 4 7 fl^ 



14-12 



20030049687 QA'- 2003/9/30 



[£. la] 




-19 
-17 
-15 



-13 
-11 



[E lb] 




-17 
-15 

-13 
-11 



[S. 2a] 




^sssssssssssssssssssssgsss^ 49 

-45 



41 



2b] 



49 51 

4- 



-57 
-47 
-45 



-41 



14-13 



C r 




^^>: 2003/9/30 



-1000 -500 0 500 1000 

FIELD(Oe) 



14-14 



